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"Method for the production of dual-layer slab or board-like articles and slab or 
board-like articles which can be obtained by the method" 



Description 

The present invention relates to the manufacture of conglomerate slabs and 
more particularly to the manufacture of thin slabs or boards which have a particukdy 
low weight, while retaining good mechanical properties. 

Relatively recently a technology for the manufacture of conglomerate slabs, 
referred to overall as "Btetonstone" technology, has been proposed and implemented 
on an industrial leveL This technology consists essentially in the preparation of a mix 
c omprising granules of one or more natural stone material? or equivalent artificial 
materials and a binder, chosen from among natural cement binders and synthetic 



This mix is deposited on either a temporary support or inside a tray-Hke mould 
and subjected to a vacuum compaction step, with the simultaneous application of a 
vibrating movement The resultant compacted rough slab is then subjected to a 
setting step, the mode of implementation of which depends on the nature of the 
binder. In the case of a cement binder, there will be a first setting step followed by a 
full setting step which lasts a few days. 

In the case, however, of a synthetic resin based binder, such as for example a 
polyester resin or an epoxy resin, the setting step may be performed in a very short 
time, by heating the rough slab, if necessary with the aid of a catalyst 

The nature of the granular material forming the tnfsr obviously affects the 
physical, mechanical and aesthetic characteristics of the resultant slab. 



It for e xamp le, a granular material formed by particles of granite or marble is 
chosen, this will provide the visible surface of the slab with particular special aesthetic 
properties. 

Moreover, the resultant slab may be made with lower thicknesses th*" a slab 
made of the same natural stone material, at least maintaining and very often improving 
the mechanical properties. 

Moreover, many measures have been introduced into this technology in order 
to improve the mechanical properties and obtain slabs with an increasingly lower 
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thickness. 

Considering lie case of conglomerate articles where the binder is a synthetic 
resin, it is easily understood that the weight of the slab depends practically entirely on 
the stone material granular material which is used 

In the past it was proposed to use granular material formed by Hght tnaftprifll^ 
such as expanded clay or blown glass or similar materials. 

By way of example the US patent No. 6,177,179 shall be mentioned, disclosing 
the production of boards, e. g. to be used as kitchen worktops, which comprise two 
layers, ie. a first layer intended to form the visible surface of the board and a second 
layer forming instead the rear side of said board 

According to the description of this patent, the rear layer or second layer of 
the board is made from a mixture of a resin and a granular nrratp^ql having a specific 
weight of less than 0.6 g/ cm 3 chosen in particular from hollow glass beads, expanded 
clay, expanded glass, expanded powdered stone, pumice sand, ceramic hollow beads 
or expanded metaL 

The visible or first layer instead consists of a resin mixed with a granular 

■ 

material of a mineral nature. 

According to the description of the patent in question, the two layers are 
formed by means of casting, filling a mould first with the components of the layer 
intended to form the visible side of the article and then with those of the rear layer. 

More specifically the first layer is formed by casting inside the mould a mixture 
consisting of a syrup of a monomer chosen from among those useful for forming 
acrylic, polyester or epoxy resins, with the addition of a pre-polymer compatible with 
the monomer and expedient in particular in the case of acrylic resins, the mixture also 
comprising the granular material which must have a higher specific weight th^n the 
syrup with which it is mixed 

During casting of the first layer, care is taken to settle the gran ular material 
prior to the hardening of the resin so as to ensure the uniformity of distribution on 
the surface and consequently improve the aesthetic properties. This however results 
in a certain lack of uniformity in the first layer. 

During the real manufacture of a board according to this prior patent, before 
casting the second layer, a separating layer, consisting for example of a film of plastic 
material, is arranged on the surface of the first layer soon after it has been cast In this 



WO 2005/030474 PCT/EP2004/010066 

- 3 - 

manner it is prevented that, after casting of the second layer, a movement of 
monomer takes place towards the second layer with, a possible formation of bubbles in 
the first layer. 

Prefetably the separating layer must be able to form chemical bonds with the 
adjacent layers. Even more preferably, the separating layer consists of a sheet or film 
of plastic material, for example polypropylene, polyethylene or polyester, which 
preferably comprises on the surface facing the second or rear layer a protective layer 
c onsis ti ng , for example, of a woven fabric or a glass fibre matting. 

The second or rear layer is also formed by a syrup which may have, and 
preferably has, the same composition as the first layer. 

It is also pointed out that, during the manufacturing process, WH^ing Q f the 
resins forming the two cast layers starts from the layer intended to form the visible 
side. 

According to the description of the patent, the resultant article is of a light 

weight. 

However, this technology poses not negligible problems and drawbacks from 
an industrial point of view. 

Firstly, the casting technique requires that the mixtures are highly fluid, so that 
the proportion of syrup, and consequently of the monomer and pre-polymer added, is 
very higfc compared to the content of granular material, Consequently, the article has 
a high cost, since the resin is undoubtedly the most expensive component of the 
mixtures. 

Secondly, the article has a considerable lack of homogeneity due, on the one 
hand, to settling of the granular material forming the first layer and, on the other hand, 
to the provision of the separating ffltn or sheet 

Finally, one must not overlook the fact that the production by means of 
casting always results in very poor physical/mechanical characteristics and a limited 
propensity for polishing of die articles due to the required high proportion of resin 
compared to the content of granular material content which precludes the use of a 
large quantity of fine filler because it would thicken the resin excessively, therefore 
resulting in process difficulties. 

Within the context of 'TJretonstone" technology, however, articles have 
already been produced where the granular material in the starting mix consists of a 
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light material such as expanded clay. 

The main object of the present invention is to provide a thin and light dual- 
layer article which is devoid of the problems and drawbacks mentioned briefly above 
and associated with the articles produced according to the known art, in particular 
according to the US patent No. 6,177,179. 

This and other objects are achieved by a method for the production of dual- 
layer slabs comprising a first thin layer, preferably has a thickness of between 4.0 and 
5.0 mm, of conglomerate formed from a mix comprising a granular material, a filler 
and a hardening resin, in which die granular material is intended to form the visible 
side of the final slab article and determine its aesthetic properties, and a second layer, 
or thicker rear layer, preferably having a thickness of between 2.0 and 4.0 cm, formed 
from a mix comprising a hardening resin which is identical to or compatible with that 
forming said first layer, a filler and a granular material made of light material, said 
method comprising the following steps: 

(a) preparation of a mix consisting of a hardening resin, a filler and a granular 
material intended to form the visible side of the final slab article; 

(b) deposition of the mix in the form of a thin layer - referred to below as first 
layer - on a support consisting of rubber or similar elastic material - or first rubber 
sheet — lined with a separating material; 

(c) deposition, on the free surface of said first layer, of a web of continuous 
glass filaments pre-impregnated with a hardening resin identical to or compatible with 
that forming the mix of said first layer; 

(d) deposition, on top of said web, of a thicker layer - referred to below as first 












with that present in said first layer and in a quantity substantially equal thereto, by a 
fillet and by a light granular material; 

(e) application, on top of the free surface of said second layer, of a second 
sheet of rubber or elastic material Uned with separating material; 

(£) vacuum compaction by means of application of a pressure on top of said 
second slab and of a vibratory movement of predetermined frequency; 

(g) setting of the hardening resin by means of the action of heat and/or a 
catalyst; 

(h) finishing of the resultant slab article, 
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wherein a filler in the form of a fine powder is added to said mixes. 



In the preferred 



;ording 



invention, said light granular material present in the mix of said second layer is an 
expanded inorganic material with a substantially spheroidal form and having a grain 
size of between 0.1 and 6.0 mm, chosen preferably from expanded gjass or expanded 
day, without however excluding the use of other expanded inorganic materials such as 
alumina. 

As a hardening resin, an epoxy resin or a polyester resin is preferably used; in 
this second case, in a manner known in the art, an organoftmctional sikne - having 
the function of forming a chemical bond between the resin and the silicon atoms i the 
granular material of the mix - is added to the resin 

As regards the granular material present in said first layer, ie. that intended to 
form the visible side of the resultant slab or board-like article, it is chosen from among 
those normally used in "Bretonstone" technology, namely natural stone materials 
(marble, granite, porphyry, quartz, etc) and man-made materials such as ceramic 
materials* 

In said first layer, when particular decorative effects are required, it is possible 
to add other materials or components, such as metal elements, shells, metallized glass 
granules, fragments of a mirror, silicon granules, etc. 

Finally, considering now the filer, it forms, together with the resin, the binding 
ooatox which encapsulates and retains the granular materia l The filler is chosen 
preferably from quartz or carbonate powders, with preference for ctistobalite in 
powder form when it is required to obtain a lighter article. In feet, ctistobalite is an 
allotropic form of quartz with a specific weight of 2.30, while quartz has a specific 
weight of 2.65. 

During the setting step of the method according to the present invention, 
performed, as already mentioned, by means of catalysis accompanied by hearing of the 
rougji-finished article resulting from the vacuum vibro-compaction step, the two sides 
of the roug|h-finished article, still enclosed by the rubber slabs, are positioned in 
contact with two heating plates. 

As already mentioned, the two aforementioned layers contain either the same 
hardening resin or resins compatible with each other in substantially equal quantities, 
in order to avoid varying shrinkage or warping during catalytic Hanging and to also 
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have the same thermal expansion coefficient, so that a deformation of the article once 
installed,- following temperature flactnations, is avoided. There exists, however, a 
difference in composition between the two layers which could have similar 



rough-finished article is made uniform, eliminating another possible cause of 
deformation of the resultant slab or board 



characteristics and its function in the context of Bretonstone technology have been 
illustrated in the patent application No. PCT/EP2004/008242 to which reference 
should be made for further details. In this new product the web also performs the 
function of keeping the two mixes separate, preventing the light layer from being able 
to contaminate the visible layer, which must maintain optimum aesthetic features. 

By the method according to the present invention a slab or board-like article 
with the required properties of lightness and a low overall thickness is obtained, 
wherein said first layer forming the visible side has a thickness of between about 4 and 
6 mm, while said second layer has a thickness in the range of about 10 to 40 mm. 

During the production of articles according to the invention and in particular 
the layer forming the visible side, it is possible to use measures which are already 
known in "Bretonstone" technology, in particular as regards colouring of the mixes 
and the creation of special chromatic and/or aesthetic effects. 

Moreover, with the method according to the present invention, the resultant 
slab or board-like article has mechanical properties comparable to those of a slab 





Finally, as regards the web of glass fibres impregnat 



hardening resin, its 
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using "Bretonstone" technology, therefore retaining 



form tie basis of the commercial and industrial success of the cc Bretonstone" 
technology. 

For a better understanding of the invention, an example of embodiment, based 
on the compositions of the mixes forming the two layers, is now provided. 

Example 

A single polyester resin has been used in the two mixes indicated below. 
Composition (% by volume)of die visible thin layer: 

— Polyester resin: 18% 

- Fine quartz dust 22% 

- 

- Quartz granular material, 0.1 - 2.5 mm 60% 
Composition (% by volume) of the light thick layer : 

— Polyester resin: 18% 

— Fine cristobaKte powder 18% 

- Expanded glass in granules of 02-4.0 mm : 64% 

The mix of the first layer (visible side) was divided and coloured in three parts, 
one of which black and the other two using a coloured paste, so as to make full use of 
die transparency properties of quartz. 

Hie first mix (visible side) was deposited on a rubber sheet having a thickness 
of about 4 mm and reinforced with a glass meshwork, performing the deposition 
through a sieve of 8 mm thickness having meshes of 50 x 50 mm 

A web of continuous glass filament having a weight of 300 g/m 2 and 
imptegnated with polyester resin in an amount of 300 g/m 2 was deposited on the first 



mix layer. 

After screening the second mix (Le. that containing die expanded glass 
granu l ar material) a second rubber sheet was applied and a vacuum pressing 
performed at a pressure of a few bars, applying at the same time a vibratory 
movement with a frequency of between 2,000 and 4,000 Hertz. At last, the resultant 
rough-finished article was subjected to die catalytic setting step at a temperature of 



between 80 and 150°C. 

A perfectly flat slab was thus obtained with dimensions of 3 x 1.4 m, an overall 
thickness of 35 mm, a flexural strength of 135 kg/cm 2 and weight of 41 kg/m 2 . 
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From the above description it is clear thai the objects indicated above are 
achieved by the present invention 

la particular, a slab or board-like article is obtained which is suitable for the 
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possessing, in addition to the characteristic features of the already known 
"Bretonstone" slabs, a reduced weight of more than 50%. 

It is important to emphasize that in the present invention these objects are 
achieved owing to the combined use of vacuum vibroHx>mpaction, which is 
characteristic of Bretonstone technology, of the intermediate web of continuous glass 
filaments impregnated with hardening resin, and the filler which forms the binding 
matrix together with the resin. 

It is also understood that all the improvements developed in the past in 
connection with the "Bretonstone" technology, both in a plant where the articles are 
manufactured and in the structure of the said articles, may be used in the method of 
the present invention. 



